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Abstract

Mountain ecosystems are characterized by complex structures and high environmental sensitivity,and the interactions among
hydrological processes,engineering geological conditions,and environmental geological factors play a decisive role in ecosystem
stability and restoration effectiveness.Under conditions of intense rainfall,pronounced topographic relief,and diverse geological
settings,single restoration approaches are insufficient to effectively address mountain ecosystem degradation.From the perspective
of water—engineering—environmental geological coordination,this study systematically analyzes the coupling relationships among
hydrological regulation,geological stability,and ecological processes,and develops ecosystem restoration models and regulation
pathways that are consistent with natural constraints in mountainous regions.Focusing on typical mountainous areas of Yunnan
Province,particular attention is given to the synergistic mechanisms among rainfall-runoff dynamics,slope stability,and ecological
carrying capacity,with the aim of exploring restoration strategies based on multi-factor interactions.
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